: B-DNA (dashed lines) transits to the A-form upon dehydration induced by added ethanol. The typical A-DNA spectrum is observed at 78% vol/vol ethanol/water mixture (topmost solid line). The A-DNA transits back to the B-form by gradual addition of water to reduce the ethanol concentration from 78% to 76, 74, 72, 71, 70, 68 and 66% (arrow represents decreasing ethanol concentrations). The B-form is obtained at ethanol concentrations of <68% (dashed lines).
SI Methods

Experimental Details
CD Spectroscopy. All CD spectra were recorded on J-810 Jasco spectropolarimeter at 25 ᵒC using a rectangular quartz cell of 1 cm path length. Spectra shown are average over three successive scans recorded at a scan speed of 100 nm/min. To account for the change in DNA concentration with addition of water/ethanol while studying the A→B transition, the CD spectra were normalized.
Simulation details. The well characterized DD dodecamer was used as the model to study the conformational transition in double helical DNA. The canonical A-and B-forms of the dodecamer used as starting structures for all simulations were generated using the nucleic acid builder (NAB) utility within the Amber14 module. 1 The NAB-generated B-form was compared with the crystal structure of the DD dodecamer and an RMSD of 2.43 Å was obtained. The Amber parm99 force field with parmbsc0 corrections for DNA and TIP3P model of water were adopted. 1 The interaction potentials for [bmim] [Ac] and [chol] [Ac] were adopted from the literature, in which they were developed within the spirit of the OPLS-AA/AMBER framework as described in our earlier study. 2, 3 Simulations were carried out at 298 K and 1 atm of pressure. To probe the course of the A→B-DNA transition, we calculated the root mean square deviation of the simulated DNA over the trajectories from the average A-and B-DNA structures obtained from the control systems of A-DNA in 85% ethanol (system 7 in Table S1 ) and B-DNA in water (system 9 in Table S1 ),
respectively. Helical and torsional parameters for the dodecamer were calculated using the cpptraj module of Amber14.
1
To begin with, we performed three control simulations of (i) A-DNA in 85% ethanol (system 7 in Table S1 ), (ii) A-DNA in water (system 8 in Table S1 ) and (iii) B-DNA in water (system 9 in Table S1 ). The A-conformer is typically simulated in an ~85% ethanol/water mixture, since a lower or higher a w appears to perturb the helicoidal geometry of A-DNA. 4 The control systems were built by placing the DNA dodecamer at the center of a cubic box of length 60 Å with This was followed by production runs during which no restraints were applied. A significant population of Na+ ions condensed near the major groove edge of the A-DNA during the course of equilibration in these systems. Such counter-ion condensation is known to stabilize the Aconformer. 5 In systems 7 and 9, the canonical A-and B-forms were maintained throughout the simulation time of 100 ns, as expected. In system 8, A-DNA rapidly transited to the B-form within 1.5 ns, in agreement with earlier reports.
The free energy of binding of ILs was computed from the simulation trajectories using the molecular mechanics Poisson−Boltzmann surface area (MMPBSA) approach. 6 For this purpose, a total of 5 windows with 100 snapshots at 10 ps intervals in each (i.e., last 5 ns of data) were taken from the trajectory and the interaction energies were calculated using the scripts available with the Amber14 program. Appropriate dielectric constants were considered for deducing the DNA-IL binding energy in the ethanol/water mixture. 
